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Abstract 
Project-based learning (PBL) is a learning approach that organizes students’ learning activities around projects. This approach
gives students the opportunity for detailed investigations on worthy topics and enables them to learn from the experiences and 
apply gained knowledge, skills and attitudes to real cases in their lives. This paper describes a web based system designed and
developed to support project-based learning activities in “Web Design and Programming” course given at Information 
Technologies program of vocational high schools. The system aims to enable students to learn web site designing and 
programming by creating a web site with advanced tools. 
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1. Introduction 
Education is the most important factor in improving communities and ensuring better living standards for them. 
With education and instruction, it is always possible to shape the structure of any community. The foremost 
principle of the education is to train people that can use the gained knowledge, ability and attitude to solve problems 
and adapt to new situations in the real life. So, today’s communities need to be educated with the most valid 
knowledge, which enables them to adapt to the changing world.  
Today, the knowledge is under change and reformation as a result of improvements in the technology. So, the 
purpose of the education is to teach students to reach knowledge rather than transferring it (Sert, 2006). The 
education environment becomes more effective when students use the knowledge by making sense of it. 
Experiences show that students can reach to the knowledge actively and learn better when they are in the center of 
the education process (Saracaloglu, Akamca & Yesildere, 2006). In this way, students are enabled to use the 
knowledge efficiently and reach to comprehension, implementation, analysis, synthesis and evaluation steps. 
Educational researches have shown that students are not able to transfer the newly acquired knowledge, abilities 
and attitudes into real life and not able to use by making sense of the gained knowledge via traditional education 
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methods. These kinds of problems have caused searching for more effective approaches and methods that can enable 
students to achieve the mentioned purpose of the education. Project-based learning is one of these approaches that 
have been developed. 
Project-based learning (PBL) is a learning approach that organizes students’ learning activities around projects. A 
typical project requires some steps and some duration-more than a couple of class days and up to a semester-and 
cooperative group learning (CORD, 2004). The project-based learning approach gives students the opportunity for 
detailed investigations on worthy topics and enables them to learn from the experiences and apply gained 
knowledge, skills and attitudes to real cases in their lives. With project-based learning activities, complex tasks 
based on challenging questions or problems involving the students’ problem solving, decision making and 
investigative skills are provided. Furthermore, project-based learning is a useful approach to engage students’ 
interest and motivate them for learning (Nastu, 2009). Students are enabled to investigate their own interests and 
make connections to the real world, thanks to project-based learning.  
This paper describes a web based system designed and developed to support project-based learning activities in 
“Web Design and Programming” course given at Information Technologies program of vocational high schools. The 
developed system aims to enable students to learn web site designing and programming by creating a web site with 
advanced tools included. In the system, student groups can communicate, track the task flow and perform the given 
tasks to create a simple web site. Tools included in the system allow students to prepare their own web pages and 
assemble them with other students’ pages to form a unique web site project. The system provides editors, ready 
templates and scripts to help students in designing and developing the whole web site project. Eventually, the 
system provides an advanced web environment where students have an effective experience on web site designing 
and programming. 
The rest of the paper is structured as follows: The next section describes the basics of the project-based learning 
approach. Section 3 explains the using features of the web based system developed in this study. Section 4 describes 
the survey conducted after the course to learn students’ ideas about the realized system and its effects on students’ 
academic achievements. Finally Section 5 is devoted to the conclusions that have been reached with the study and 
some future works. 
2. Project-Based Learning 
Project-based learning can be defined as an education approach built on authentic learning activities that engage 
students’ interest and motivation. These activities are designed to answer a question or solve a problem and 
generally reflect the types of learning and work people do in the real life (Project Based Learning - PBL Online, 
2007). In the literature, there are also some different definitions made about project-based learning. Bransford and 
Stein (1993) define project-based learning as a comprehensive instructional approach that is used to engage students 
in sustained, cooperative investigation. According to Harris and Katz (2001), it is an instructional method that 
allows in-depth investigation of a topic instead of using a rigid lesson plan that directs a student down a specific path 
of learning outcomes or objectives. According to another definition, it is an innovative instructional strategy which 
shifts learning focus from “teacher telling” to student-centered “learning by doing” (Liu & Hsiao, 2002). Finally, 
Moursund (2001) defines project-based learning as an individual or group activity that lasts for a defined period of 
time, which results in a product, a presentation or a performance. Briefly, project-based learning is a learning 
approach that organizes students’ learning activities around projects. 
2.1. Features of project-based learning 
Features of project-based learning can be examined better by explaining the “project” factor in this learning 
approach. Projects are some kind of educational materials that encourage students to learn in project-based learning. 
Generally, projects require a question and problem that directs the activities, and the activities that result in an 
artifact or product (Blumenfeld, Soloway, Marx, Krajcik, Guzdial & Palinscar, 1991; Peterson & Mayer, 1995). 
Projects also include the improvement of a product, presentation or a performance that can be observed and utilized. 
Projects deal with real life problems that arouse interest in students and students interact with the real life through 
these projects (Curtis, 2002; Simkins, 1999). Eventually, projects enable students to develop products or works that 
are indicated as the solutions of the questions or problems given at the beginning of learning process. 
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In project-based learning, projects need extended time period that changes between a few lessons to a whole year 
of education process (Moursund, Bielefeldt & Underwood, 1997). According to Gultekin (2007), a good project is 
not an activity of a single move and requires a long time. Additionally, projects also require working collaboratively 
to achieve the objectives in defined time period. So, students must work in teams that can be made up of two or 
more members (Simkins, 1999). Projects also incorporate many disciplines. With project-based learning, students 
are able to make interdisciplinary connections between various ideas (Curtis, 2002). In other words, students can 
benefit from many science fields in their projects (Moursund et al, 1997). 
One of the most important features that differ project-based learning from traditional education approaches is that 
it is student oriented. In project-based learning, students can define the problems, discuss the views or predictions, 
collect information, evaluate the collected information, make conclusions, combine views and create a product 
(Blumenfeld et al, 1991). These tasks involve the students’ problem solving, decision making and investigative 
skills. Eventually, each completed task enables students to build the knowledge that must be acquired. Throughout 
the tasks, students are encouraged to take charge of their learning and become autonomous for their decisions (Liu 
& Hsiao, 2002). 
2.2. Benefits of project-based learning 
Project-based learning offers a wide range of benefits to teachers and students. Some of these benefits can be 
listed as below: 
x By using project-based learning, students are enabled to learn by doing. 
x Project-based learning engages students’ interest and motivates them for learning. 
x Project-based learning supports students in learning and practicing skills in problem solving, communication, and 
self-management (Buck Institute for Education, 2007). 
x By using project-based learning, better communication and more effective collaborations can be ensured among 
students. 
x Project-based learning provides the implementation of interdisciplinary study. 
x Project-based learning can be applied to students with different learning styles and levels. 
x Project-based learning allows teachers to understand each student’s ability to work as a team under pressure 
(Wong, 2006). 
x By using project-based learning, teacher can observe students, both collectively and individually, as they 
exchange and clarify knowledge among themselves (Wong, 2006). 
3. Web Based System for Project-Based Learning 
An advanced web based system has been developed to provide an effective education environment where project-
based learning activities for “web designing and programming” course can be performed easily. In designing and 
developing process, many different technologies were used to form the whole system. Generally, ASP.Net 
technology was used for designing and programming the web application interface. Additionally, interface of the 
system, visual elements, graphics and other interactive tools that can be used on the system were designed with 
Adobe Fireworks and Adobe Flash. On the other hand, database connections and functions used in the system were 
designed and defined with Microsoft SQL Server 2008.   
The developed system provides two different activity modes to be used by teachers and students. Activity modes 
employ some system tools that can be used by teachers and students to perform web based project-based learning 
activities. Interfaces of the modes were designed similar to ensure easy using experiences for everyone. Both 
teachers and students must use the system login page to enter activity modes and start their own activities on the 
system. 
3.1. Teacher activities on the system 
In the system, teachers can perform many different activities by using the provided tools. After the login process, 
a new web page, which is also known as the “entrance screen” of the teacher activity mode, is shown. This page 
consists of three system panels. These panels are named as “User Info Panel”, “Tool Panel” and “Activity Panel” 
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respectively. The User Info Panel is located on left top of the page and it shows the teacher’s photo, name and 
department information. The Tool Panel is located on right top of the page and it includes some system tools that 
can be used by teacher. Finally, the Activity Panel is located on the middle of the page and this panel is used to view 
and perform system activities. 
Teacher activities are mostly based on management of project groups and project works. Additionally, the teacher 
can also perform some personal activities on the system. So, it is better to explain teacher activities under two titles: 
“Management Activities” and “System Activities”.  
3.1.1. Management activities 
In the system, teacher can control project groups and their project works by using the “Management” button 
located on the Tool Panel. After clicking on this button, a new panel, which is also titled as “Group Management”, is 
viewed on the Activity Panel. On this panel, a list of active project groups is shown for teachers. The teacher can 
create a new group by using the “Create New Group” button provided on top of the list. It is also possible to edit 
properties of an existing group or delete it by using other buttons located on the mentioned area. In order to control 
project works and learning activities of a chosen project group, the teacher must click on its name and open the 
“Project Management” panel. 
Project Management panel is the most important part of the developed system because teachers can use it to 
control learning process of each project group. This panel is divided into three sections titled as “Project 
Summarize”, “Group Options” and “Project Options”. Figure 1 shows a screenshot of both teacher mode interface 
and the Project Management panel. 
Figure 1. Teacher mode interface and the project management panel. 
Project Summarize section shows some information about the existing project work. On this section, there is an 
indicator that shows the completed percentage of the project work. This indicator is automatically changed 
according to rate of active and passive / completed tasks. Under the indicator, the deadline of the project work is 
shown. The teacher can change the deadline by using the button located on this area. In addition to these tools, some 
statistical information about active and passive / completed tasks and sent announcements are also shown on Project 
Summarize section.  
The Group Options section is located near the Project Summarize section. There are three links provided in the 
Group Options section. By using “View Members” link, the teacher can see a list of members / students that take 
part in the project group. The teacher can add a new member or delete an existing member by using the controls 
provided in this list. Profile information of each member / student can also be viewed by clicking on user names. 
The second link: “Announcements” can be used to open “Announcement Management” page. Teachers can use this 
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page to send announcement messages for group members or edit / delete existing announcements that were made 
before. The third link: “Project Tasks” is used to open another page, which is titled as “Task Management”. Figure 2 
shows a screenshot of the Task Management page.  
Figure 2. Task management page of the system. 
There are two tab controls provided on the Task Management page. The first tab: “Task List” can be used to view 
a list of past project tasks. On the other hand, the second tab: “New Task” enables teachers to arrange new project 
tasks for each group member. By using the provided controls, the teacher can define a time period to finish new task 
and choose a group member, who will perform this task. Furthermore, the teacher can state some requirements that 
must be performed to complete the given task. The system provides some predefined requirements but it is possible 
to define new requirements manually. While working on a project file, the web site editor of the system can control 
the predefined requirements and warn the student to complete these requirements. So, it is important to state 
predefined requirements while creating a new project task. Table 1 shows predefined requirements provided by the 
system. 
Table 1. Predefined requirements provided by the system
Use Add Include 
Div tag(s) Image(s) PHP file(s) 
Table(s) Rollover Image(s)  
Hyperlink(s) Flash object(s)  
Java Script code(s) Hot Spot(s)  
 Named Anchor(s)  
The last section on the Project Management panel is titled as “Project Options”. This section is located under the 
Group Options section. Teachers can examine and evaluate the prepared project files by using the links provided in 
the Project Options section. With the “View Files” link, the teacher can view a list of project files that were prepared 
and added by group members. By clicking on icons, each file can be opened with default programs installed on the 
operating system. The teacher can also arrange specific programs to open unknown files by right clicking on file 
icons. The file list gives detailed information on disk size, creation date and creator of each file. The second link: 
“Evaluate Project Tasks” enables teachers to evaluate project files and give feedbacks to group members for future 
activities. After clicking on this link, a new page, which includes a list of active project tasks, can be viewed. By 
using this window, the teacher can examine and evaluate the task files. Evaluation results and comments about the 
completed tasks can also be sent to the group members by using provided controls on this window.
Teachers’ management activities also include setting system options and managing student accounts. By using 
the “System Options” button located on the Tools bar, the teacher can open a new page, where he / she can set some 
features and functions of the system and organize the student accounts. On this page, the teacher can give a size 
limit for uploaded files, set color of some system interfaces, change places of some buttons and disable some system 
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tools. The teacher can also see a list of all students, edit their usernames and passwords, delete student accounts and 
add a new student to the system by using the same window. 
3.1.2. System activities 
In addition to the management activities, teachers can also perform some personal activities on the system. These 
activities are performed by using some links and controls provided on User Info Panel and Tool Panel (Figure 3). It 
is possible for them to edit profile information by using the “User Info” window. This window can be viewed by 
clicking on the photo located on the User Info Panel. The teacher can change his / her user password, faculty, 
department and contact information by using the controls provided in the User Info window. It is also possible to 
upload a new photo file to be viewed on the system interface. 
Figure 3. A closer look at the User Info Panel and the Tool Panel. 
In the system, there are also some widget applications that are provided for personal use. These widgets include a 
personal agenda, calendar, clock, music player and a small mind game. Each widget can be viewed by clicking on 
their icons located on the Tool Panel. The teacher can use widgets to facilitate management activities or ensure more 
enjoyable working environment. 
The developed system provides a private message module that both teachers and students can use to contact with 
other teachers and students. Private message module can be viewed by clicking on the “envelope” icon located on 
the User Info Panel. This icon also shows the number of unread private messages. The private message module 
provides a rich text editor that enables teachers to prepare interactive messages and send file attachments. 
Teachers can use the forum tool to discuss about topics related to project groups, project works, learning 
activities and system features. Students are only allowed to post new messages to forum topics whereas teachers can 
post new messages and create new forum topics. In the system, teachers are employed as moderators of the forum 
tool. So, they must control the post flow of the whole forum tool. After creating a project group, new topics about 
the group and the project work are automatically created by the forum tool. This tool can be viewed by clicking on 
forum icon located on the Tool Panel. 
3.2. Student activities on the system 
As mentioned before, interfaces of teacher and student modes were designed similar to ensure easy using 
experiences for both teachers and students. In other words, students use same system panels and similar tools with 
teachers. Student activities can be examined under two titles: “Learning Activities” and “System Activities”. System 
activities include using the forum tool, private message module and widget applications and editing profile 
information. Both teachers and students perform these activities in same ways. So, there is no need to explain 
system activities again. At this point, it is more important to focus on student learning activities performed on the 
developed system. 
3.2.1. Learning activities 
In the developed system, students perform their project-based learning activities by using the “Project Group” 
panel. After the login process, this panel is viewed automatically in the Activity Panel of the student mode. Structure 
of the Project Group panel is similar to the Project Management panel used in the teacher mode.  
The Project Group panel is divided into four sections named as “Announcements”, “Project Info”, “Project and 
Group Options” and “Project Task Flow”. Figure 4 shows a screenshot of both student mode interface and the 
Project Group panel.  
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Figure 4. Student mode interface and the project group panel. 
The Announcements section enables students to view latest announcements added by the teacher to the project 
group interface. In this section, only titles of new announcements are viewed for students. But the student can view 
details of any announcement by clicking on its title. 
The second section of the Project Group panel is Project Info. This section was formed as similar to the Project 
Summarize section provided in the Project Management panel of the teacher mode. On this section, the deadline of 
the project work is shown first. Under the deadline information, an indicator, which shows the completed percentage 
of the project work, is shown. As mentioned before, this indicator is automatically changed according to rate of 
active and passive / completed tasks. The Project Info section also shows some information about the number of 
active and passive / completed tasks. 
The third section of the Project Group panel is named as Project and Group Options. There are two links 
provided in this section. By using “View Members” link, a list of project group members can be viewed. This list 
also enables students to see profile information of each member and send private messages to them. With the other 
link: “View Files”, the student can view a list of project files that were prepared and added by group members. As it 
is understood, functions of these links are similar with the ones provided in the Project Management panel of the 
teacher mode. 
The last section of the Project Group panel is used to track project task flow and perform the given tasks. In this 
section, the student can see a list of project tasks that were given to him / her by the teacher. It is also possible to see 
other group members’ tasks by using this list. The student can start to work on any project task by clicking on its 
name. After clicking on any task name, a new web page, which is also titled as “Project Task”, can be opened 
(Figure 5). On this page, time period and requirements to achieve the task are explained. With the “Upload” button 
located on the page, the student can upload a file to the system. This file could be a HTML or PHP file, which 
corresponds to the given project task or an additional file that explains the features of the completed task. Thus, the 
student has a chance to design and code the task file by using an external web site editor. But it is recommended to 
use internal web site editor of the developed system because it includes some coding editors to help students on 
writing HTML, Java Script and PHP codes. Moreover, students can use ready templates and scripts that come with 
this editor. Web site editor of the developed system is named as “PBL-Web”. 
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Figure 5. Project task page of the system. 
PBL-Web can be opened by using the “Editor” button provided on the Project Task page. PBL-Web has a simple 
interface that enables students to create HTML or PHP files easily. By using the “File” menu, the student can create 
a new blank file, open an existing file or use ready web site templates for the work. It is also possible to save the 
work or preview it by using the default web browser. PBL-Web provides a tool bar that can be used to insert web 
elements to the work area. It is also possible to edit properties of added elements by using the “Properties Bar” 
located underside of the editor. PBL-Web enables students to work on the file by using three different viewing 
modes. The student can work with design mode, code mode or with combination of design and code modes. This 
feature was inspired from well-known web site editor: Adobe Dreamweaver. 
The most important feature of the PBL-Web is that it provides some coding editors to help students on writing 
web programming codes on the work area. While working on the file, these editors can watch the written codes, 
warn the student on wrong written codes and give some suggestions to correct these codes. This feature was 
developed based on Ohlsson’s theory of learning from errors (Ohlsson, 1994). For now, PBL-Web provides three 
different coding editors for HTML, Java Script and PHP. These editors can be enabled or disabled by using the 
“Coding Editor” menu. Figure 6 shows a screenshot of the PBL-Web. 
Figure 6. PBL-Web: Web editor of the developed system. 
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As mentioned before, the student can save the latest form of project file by using the File menu. The file is 
automatically saved to the system database to be evaluated by the teacher. But the student must click on the 
“Approval” button to inform teacher about the completion date and time of the task. After the approval, the student 
can not edit the task files again. 
Both teachers and students can perform the explained activities to achieve a successful project-based learning 
process. The developed system employs effective features and functions, which enable teachers to reach this aim. 
But the system must be tested to evaluate its effects on students’ learning process and performed project-based 
learning activities. This can be done with the evaluation process. 
4. Evaluation 
The developed system was used in a vocational high school during one term. At the end of the term, a survey was 
conducted to find out to what extent the students were accepting the developed web based system for project-based 
learning activities. A list of 50 statements, which forms the core of the survey, was prepared. The prepared survey 
was anonymous and the number of respondents to the survey was 110 students. All students that enrolled for the 
web design and programming course have attended to this survey. In the survey, students were asked to express their 
opinions on the Likert scale, checking 1 if they strongly disagree, 2 if they disagree, 3 if they have no clear opinion, 
4 if they agree and 5 if they strongly agree with the given statement. 
4.1. Survey results 
Survey results show that the students were satisfied with the developed web based system and the realized 
approach for project-based learning activities. Some statements from the conducted survey and responses given for 
these statements are shown in Table 2. 
Table 2. Some statements from the survey and responses
Number of responses for: Statement 
No: Statement 1 2 3 4 5 
Total
5 My academic achievement improved with this system. 0 0 5 20 85 110 
9 Compared to other approaches, this system helps me to learn more.  0 0 4 17 89 110 
11 I didn’t like the learning activities performed with this system. 81 27 2 0 0 110 
16 I can learn faster by using this system. 0 1 2 20 87 110 
18 It is easy to perform web based project tasks, thanks to this system. 0 1 9 17 83 110 
26 The system is not good at teaching web design and programming. 87 14 9 0 0 110 
30 The system employs effective project-based learning tools. 0 0 7 22 81 110 
33 The system provides an easy-to-use interface. 0 0 10 12 88 110 
42 PBL-Web helps me to work more efficiently. 0 0 4 21 85 110 
46 PBL-Web provides an effective way to teach web programming. 0 0 5 15 90 110 
The obtained results show that eighty-nine percent of students are satisfied with the web based system developed 
in this study. According to eighty percent of students, the system provides an efficient project-based learning 
platform and enables students to have better learning experiences. Ninety-two percent of students think that the 
PBL-Web is the most effective part of the system. Eighty-one percent of students are satisfied with the project tasks 
given for the web design and programming course. The results also show that ninety-one percent of students prefer 
this approach of project-based learning to other methods that were developed for web design and programming 
course. About ninety percent of students also think that the system should include some customization tools that 
enable teachers to use it for other courses given at Information Technologies program of vocational high schools.
4.2. Other results 
In addition to the survey, students’ project works were also evaluated to have more idea about the success of the 
developed system. According to the results, about ninety-five percent of project groups have completed the given 
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project works on time. The teacher has evaluated the project works on some criterions like completing date and 
time, number of the completed project tasks, rate of the completed requirements of each project task and code 
structures of the project works. The grade of any project group was determined according to these criterions. On the 
other hand, each group member’s grade was determined according to their performance on their own project tasks. 
All grades were determined on a 100 point scale. At last step, each member’s final grade was determined by 
summing forty percent of the group grade and sixty percent of the member grade. The students’ average grade was 
92.7 on the 100 point scale. With good average grade the developed system and the realized approach is considered 
as successful.
5. Conclusions and Future Work 
This paper describes using features and functions of a web based system, which was designed and developed to 
support project-based learning activities in “Web Design and Programming” course given at Information 
Technologies program of vocational high schools. In this sense, course features, developed system, online project-
based learning activities and study results are explained.
According to the results, students were satisfied with the developed web based system and the implemented 
approach for project-based learning activities. By using the system, students’ academic achievements can be 
improved greatly. Students’ responses for the conducted survey and obtained academic results also show that the 
system provides an efficient and advanced web environment where students have effective learning experiences on 
web site designing and programming. 
Concerning future works for development of the system, an online video conference module is currently being 
developed. In addition to the private messaging module, online video conference module will allow both students 
and teachers to take part in live meetings by using their own web cams. With this module, teachers will have a 
chance to conduct live meetings about the given course and present visual works (slide shows, video files…etc.) or 
course documents by using some advanced tools. As a result, communication features and functions of the system 
will be improved by using the online video conference module for project-based learning activities. 
There are also some works to develop an advanced control module that can be used by teachers to check 
students’ learning activities and project works on the system. This module will include some tools that are supported 
with artificial intelligence techniques to watch students’ learning activities and evaluate prepared project works 
automatically. With the module, teachers will also be able to revise their own past management activities on the 
system.  
Another future work on the system is to add some customization tools to the system. By using these tools, 
teachers will be able to adjust some features of the system to use it for other courses given at Information 
Technologies program of vocational high schools. 
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